This study examines vegetable producers' market participation and sales volume using cross-sectional data obtained from 385 randomly and proportionately sampled households from West Shewa zone, Oromia region of Ethiopia. Heckman two-step procedure was used to analyse the determinants of participation in vegetables markets and volume of sales during the study period. Probit model shows that education level, distance to nearest market, access to irrigation, use of pesticide and participation in any civic organization significantly affect market participation decision. Further, results from ordinary least squares regression show that sex of household head, land size, distance to farmer training centre, access to irrigation, use of pesticide and participation in civic organization significantly affect the level of market participation of the farm households in vegetable markets. The findings imply that support for female households, improving adult based education, participation in civic organization, infrastructure, access to irrigation and improved inputs are a means to increase vegetable production market participation and sales volume in West Shewa, Ethiopia.
Introduction
Vegetable production is an important economic activity in Ethiopia, which ranging from gardening smallholder farming to commercial state and private farms (Bezabih et al., 2015) . It is taken up about 1.44% of the area under all crops at national level and contributes 2.14% of the total volume of crops produced (CSA, 2016) . It is an efficient way to address poverty alleviation, take care of the health and well-being of the consumers, and offers new market opportunities for farmers, consumers, and agro-industry (Cochrane and Bekele, 2018; Chala and Chalchisa, 2017) . Vegetable production is integrated into mixed farming system where different types of crops are produced on the same plot of land or in sequence with other crops in rotation (Nimona, 2017) . Depending on availability of land and crop suitability for intercropping, some vegetables are grown either as sole or intercropped with other vegetables or cereals. Vegetables such as tomato, potato, beetroot, carrot, cabbage, onion, sweet potato and hot pepper are dominantly grown in Ethiopia. From these vegetable production tomato, potato and onion are the major vegetables production of West Shewa zone (WSZIAO, 2017) . Integrating vegetable production in a farming system has contributed substantially to food and nutrition security as the vegetables complement stable foods for a balanced diet by providing vitamins and minerals (Gani and Adeoti 2011; Afari-sefa and Dinssa, 2015) .
Improving farmers' participation in markets is a vital determinant of prosperity and advancement (Getachew and Bamlak, 2014; Masuku et al., 2014) . In many rural areas, vegetable market participation plays a crucial role in generating better income and enhancing the welfare of smallholder farmers and thus contributes to their livelihoods. Successful market developments for products with a relatively large demand and widely traded commodities, may lead to the "adding up" effect, with market potential being exaggerated by the "strong interest from the side of market participants" (Moono, 2015; Musah et al., 2014; IMF, 2015) . particular (Chala and Chalchisa, 2017) . As a result, smallholder farmers find it difficult to dispose their produce at attractive price and places of their choice due to perceived weaknesses in vegetable marketing system. This negatively affects vegetable farmers' motivation to invest in vegetable production and meet the demands of consumers, hence decrease in farm income (Chittora et al., 2017) . Smallholder farmers effective market participation are the right pathway of pulling rural people out of food insecurity (FAO, 2016; Montalbano, 2017) . Therefore, the need to improve to farmers' livelihood through market participation which generates employment for farm workers and others, leveraging economic growth is very crucial.
Price information is the basic requirement of any marketing activity. Imperfections in markets and asymmetric market price information impede the potential gain that could have been accomplished under the presence of business sectors with complete data (Nakasone, 2014) . Both buyers and sellers usually do not have the same level and type of market information on the vegetable prices at the central market (Hjalmarsson, 1978; Fried et al., 2004; Beneberu et al., 2016) . In addition to this, except in some the price of vegetable products is set by the traders which highly discourage the producers (Nakasone, 2014; Pierre et al., 2017) . Not only price, but also lack of agricultural inputs such as land, fertilizer, and improved seeds are the major factors that affect the production of vegetables. When farmers face these limitations, their objectives to produce fore market will be affected.
Unlikely, very little research has been done on market participation and volume marketed of vegetable farmers in Ethiopia in general and in West Shewa in particular. This work is an endeavour to fill this research gap and adds to the age of proof for producers to acknowledge the vital role that participation in market for farmers in study area. It is important to carry out such analysis in West Shewa where population growth and declining farm size are becoming serious challenges (Wickramasinghe et al., 2009) . Therefore, it is necessary to analyze vegetables (tomato and potato) farmers' market participation and level of participation in West Shewa zone. Along these lines, the investigation might produce on the concurrent communication of family choices of market participation and the most affecting elements of the market support of smallholder farmers in West Shewa.
Methodology

Description of the Study Area
The study was conducted in west Shewa zone, which is one of the 19 zones of Oromia National Regional State of Ethiopia. It is bordered on the south by the Southwest Shewa zone and the Southern Nations, Nationalities and Peoples Region, on the southwest by Jimma zone, on the west by East Wollega zone, on the Northwest by Horo Guduru Wollega, on the North by the Amhara Region, on the northeast by North Shewa, and on the East by Oromia Special Zone Surrounding Finfinne. Its highest elevation is at Mount Wanchi (3,386 meters above sea level); other notable peaks include Mount Menagesha and Mount Wachacha. West Shewa zone is administratively divided into 22 districts and one urban town (Ambo) which is the main urban centre of the zone. There are 590 kebeles of which 532 are rural and 58 are urban kebeles (WSZPEDO, 2009) .
West Shewa zone is located at 8º 17 -8º 57Ń latitude and 37 º 08-38 º 07´ E longitudes, within altitudes ranges of 1050-3500 m.a.s.l. It has annual average rain fall of 1,115mm. The mean maximum and minimum temperatures are 11.7 ºC and 25.4°C, respectively. Areas beyond 2,300 meters above sea level fall within the highland climatic Zone, and areas between the 1,500-2,300 meter above sea level contour fall within the midland climatic zone; and areas below 1,500 contour fall within the lowland or hot climatic zones. The Dega, Woina-Dega and Kolla agro-ecological zone 27%, 56% and 17% of the total area of the zone, respectively. This Zone has a total population of 2,327,845, of whom 290,282(12.47%) are living in towns and 2,037,563 (87.53%) are living in rural area which are highly dependent on agriculture. The total land area of this zone is 1,434,929 ha which accounts for about 4.15% of Oromia region's total land area. Land uses in the locality included cultivation, grazing and forest with areas 880,211ha (61.34%), 249, 645 ha (17.39%) and 104,799 ha (7.3%) respectively. In terms of topography, it has flat land (47.7%), up-down (25.7%), mountain (16.8), valley (4.6) and others (5.2%). About 87.53% of the population are dependent on agriculture. Out of the all vegetable production (Potato, sweet potato, onion, tomato, cabbage, carrot, green paper, and so on.) collected in the year 2016/17 in this zone were 9,957,730Q (WSZIAO, 2017). 
Legend
1. Methods of Data Collection
The study was conducted in Abuna Gindeberat, Dire Inchini and Ejersa Lafo districts of West Shewa zone of Oromia region. Both quantitative and qualitative data were gathered and used in the study. In order to generate the required data, both secondary and primary data sources were used. Primary data sources include smallholder farmers, zonal and districts Agricultural and Rural Development Offices, zone and district Irrigation Development Authority. Secondary data such as: reports of line ministries, journals, books, CSA and internet browsing, national policies, zone and district reports, among others were also used to augment primary data.
Sampling Method
A multi-stage random sampling procedure was used for this study. In the first stage, zone was stratified into three groups based on agro ecologies. In the second stage, three districts were randomly selected from nineteen districts (four highlands, seven midlands and eight lowland) ecologically stratified districts where major smallholder vegetable crop producers exist. In the third stage, nine kebeles were randomly selected from the stratified and randomly selected districts. Finally, 385 households, equation (1) from nine Kebeles were selected using simple random sampling with probability proportional to size during 2018 (table 1).
Where, N is the sample size, Z 2 is the abscissa of the normal curve that cuts off an area α at the tails (1 -α equals the desired confidence level, e.g., 95%), e is the desired level of precision, p is the estimated proportion of a participant that is present in the population, and q is 1-p. The value for Z is found in statistical tables which contain the area under the normal bell-shaped curve. With the assumption of there is a large population but that we do not know the variability in the proportion that were adopt the practice; therefore, assume p=0.5 (maximum variability). Furthermore, suppose we desired a 95% confidence level and ±5% precision. a sample of 385 farm household heads were selected from nine kebeles using random sampling with probability proportional to size as shown in Table 1 . 
Data Analysis Method
Both descriptive statistics and econometric model (Heckman two-step) were employed to analyze data.
Descriptive Statistics
This method of data analysis refers to the use of percentages, mean, standard deviation, t-test and χ 2 -test in the process of examining and describing household characteristics and compares market participant and non-participants in terms of these characteristics.
Econometric Analysis
Heckman two-stage econometric model was used to identify factors affecting farmers' participation decision in vegetable markets and the volume of vegetable products supplied to the market. Under a semi-commercial system, where both marketing and home consumption are playing a central role in production decision, all crops produced by a household may not be marketable surplus. Most recent literature (Imai, 2012; Bogale and Bogale, 2005; Andrew, 2007) adopted Heckman's two stage model to identify factors that affect producers' participation in output markets and also identify the factors that determine the level of output supplied to market. The Heckman model is useful for handling linear regression models when there's a selection mechanism at work i.e. once the result equation involves never-ending variable. However, we tend to are usually interested by cases wherever the result equation involves a divided variable. In effect, we would have a probit choice equation and a probit outcome equation (Frederick, 1983) . Generally, Tobit model has the problem of assumption. It assumes the same set of parameters and variables to decide both the probability of market participation and the level of participation. Due to this assumption, the same variables in the same way introduce consistency bias in the model. Hence, Heckman two stages was employed in this study to minimize this problems. The model was comprised of two steps; firstly, choice condition was evaluated by utilizing a probit model and also, a result condition was evaluated by using OLS regression. A probit model predicts the likelihood of whether the individual participates in the vegetable market or not:
Where is an indicator variable equal to unity for farmers participating in vegetable market, is the standard cumulative distribution function, w i is factors affecting decision to participate in vegetable market is the vector of coefficient to be estimated and is normally distributed disturbance term with mean zero and variance 2 . The variable takes the estimation of 1 if farm household i participate in vegetable market and zero otherwise. 
Heckman models incorporate exclusion restrictions to compute an adjustment factor Inverse Mills Ratio (IMR) which included in the second-stage estimation in OLS part of this model. The IMR is figured as:
Where is the normal probability function. The second equation is given by: The model would thus be evaluated as follows; in the first step of deciding whether to participate in vegetable market or not. This can be indicated as:
Where 1 denoted participation and 0 non-participation, β0 is a constant β1…..n are parameters to be estimated x is are vector of explanatory variables.
In the second step OLS were estimated to test the effect of hypothesized factors on the level of participation measured by the amount of potato and/or tomato sales in the market (Frederick 1983) .
The model is specified as;
Where Y denotes the volume of vegetable sold,  o is a constant,  1 …..n are parameters to be estimated xi xare vector of explanatory variables.
Results and Discussion
This chapter presents the results of the study and discusses results in comparison with the results of similar studies. It is organized under two sections; the first section deals with the description of demographic, socio-economic and resource allocation of the sample farmers using descriptive statistics. The second section identifies factors affecting farmers' participation in the market and the volume of sales using Heckman two-step model. Table 2 shows that out of the total vegetable producers about 184(47.79%) were vegetables market participant while 201(52.21%) were non-market participants. As shown in Table 2 from the total market participants about 175 (70.3%) were male headed households. Results show that 9(30%) of the female respondents were market participants while 175(70.3%) of male respondents were market participants. The results also shows that, 172 (48.45%) of participants and 183(51.55%) non participants have owned farm land. Furthermore, results show that 184 (65.71%) of vegetable market participants have access to irrigation and about 96 (34.29%) non-participants have access to irrigation. The results in Table 2 showed that, 83 (46.89%) and 175 (64.10%) of vegetable market participant farm households used fertilizer and pesticide for their vegetable production while 94 (53.11%) and 98 (35.90%) of non-market participants used fertilizer and pesticide for their vegetable production in the year 2018 production period respectively. The result also show that 183 (82.06%) of vegetable market participants farm households participated to civic organization while 40 (17.94%) of non-market participants farm households participated to civic organization. The χ 2 -test results showed that there is significant difference between participants and non-participants in terms of irrigation access, fertilizer and pesticide usage at 1% probability level. As indicated in Table 3 , the average age of vegetable market participant sample household heads is 48.56 years with an average age of non-participants is 45.36 years. The difference in age of the sample household heads between participants and non-participants is statistically significant at 1 percent significance level. The average family size of the participant farm households was 7.13 while that of non-participants is 7.16, which is higher than West Shewa zone where the average family size was 5 persons and Ethiopian average family size, which is 4.6 persons per-household (Zerfu, 2017). Table 3 , the average educational level in schooling years of the participant farm household heads is 6.15; while for non participant household heads is 3.78. This indicates that, on average the sample farm household heads attended the minimum (first cycle) education. On the other hand, non-market participant farm households have more farm experience than participant households. On average, non-market participant households have 14.72 years of farm experience while market participant farm households have 20.30 years average work experience with standard deviations of 1.03 and 0.75 respectively. The difference in farm experience between market participant and non-market participant is statistically significant at 1 percent significance level, while the difference in distance from household residence to local market between market participant and non-market participant of farm households' head was statistically significant at 1 percent significance level. The result in Table 3 showed that the average distance from the nearest market to vegetable market participant farm household heads were 0.55 walking hours with a standard deviation of 0.04, while for those who were not participating in vegetables' market it takes 1.14 walking hours with a standard deviation of 0.04. The result also shows that the average distance from the nearest town to farm households' residence were 1.71 walking hours while for those non market participants farm household were 2.09 walking hours. Similarly, the average distance from farmer training centre (FTC) to vegetable market participant farm households were 0.75 walking hours, while for those none market participant were 1.01 walking hours. The average land allocated for vegetable production of market participants is 0.15 hectares with a standard deviation of 0.01, while average land allocation of non-participants is 0.14 with a standard deviation of 0.04.
Descriptive Statistics Results
Descriptive Statistics Result
As presented in
Credit is an important factor to participate in the market. The average amount of credit obtained by participants is 797.28 Birr while non-participants obtained 889.43 Birr with standard deviations of 183.40 and 144.85 respectively. The average total livestock owned by vegetables market participants and non-participants were 11.33 TLU and 8.09 TLU with a standard deviations of 0.4765 and 0.3727 respectively. There is significant difference between participants and non-participants at 1 percent significance level. Generally, the average non/off-farm income of participant and non-participant farm households were 1462.87 Birr and 660.95 Birr with a standard deviations of 464.701 and 197.949 respectively. 
Determinants of Market Participation Decision
Heckman two-step model was used to determine the factors affecting farm households' market participation and level of market participation in vegetable marketing. The variables included in the model were sex of household head, family size, educational level, farm experience, frequency of extension contact, distance to farmer training centre, distance from market, distance to cooperative, amount of credit gained, land size, access to irrigation use, fertilizer cost, use of pesticide to vegetable, participation to civic organization, total income from cereal crop, total livestock unit of farm households and off/non farm income.
To identify factors affecting market participation of vegetable producers in the study area, a Probit model was estimated in the first step of the Heckman selection equation. The summary of model results was presented in Table 4 . Accordingly, educational level, distance from cooperative, access to irrigation use, use of pesticide to vegetable and participate to any civic organization were found to significantly affect the farmers' decision to participate in the vegetable market. The Inverse Mills Ratio (IML/Lambda) term was significant and positive at less than 10 percent significance level, which suggests that the error term in the selection and primary equation are positively correlated. This implies that unobserved factors that make participation in vegetable marketing are more likely to be linked with higher scores on the dependent variable. Moreover, rho is positive which implies that unobservable factors are positively correlated with dependent variables (Table 4 ).
The educational level of the household head:
This variable influenced the probability of market participation decision of the farm household's positively and significantly at 10 percent significance levels. The result in Table  4 confirmed that as farm household get better education level, his attitude toward market participation decision is positive. This is the fact that farm household with better education level has more marketing knowledge which encourage them to market participation than others. This result is in line with Osmani and Hossain, 2015; Omiti and Mccullough, 2009 ) which stated that as individual access more education he/she is empowered with the marketing skill and knowledge that will spur individual to participate in the market.
Distance to nearest market:
This variable affected the market participation decision of the farm households' negatively and significantly at 1 percent significance level. Households living in locations far from markets are much less likely to participate in markets probable due to the fact of greater marketing costs. The studies conducted on these issues have agreed that marketing costs without delay expressed in phrases of distance from the market limits smallholder market participation. As it's known, most communities have small market around their residence, but face poor prices in those local/village markets. This implies that the farmer that lived at far distance from the local market had less chance to participate in the vegetable market. The problem is associated with the long distances farmers have to travel to reach markets that offer profitable prices (Byron, 2014; Mohamedl, 2014; Musah et al., 2014) . Thus, households who reside far away from market places are expected to have lower output market participation or on the other hand households closer to market outlets are more likely to participate in marketing activities. Table 4 indicated, this variable influences market participation decision significantly and positively. Irrigation removes some of the risks related with rainfall variability and extends the likelihood of using bought quality input due to the limited chance of crop failure. The probit regression result confirmed that farm households with access to irrigation are more likely to participate in vegetable markets compared to the others. The study by Barrett et al. ( 2011) confirmed that, farmers with access to irrigation enjoyed superior options on market participation, and therefore have a higher expected welfare level than do less well-endowed farmers. This implies that, households with had access to irrigation can produce more marketable production and had more chance to participate in market than other households.
Access to irrigation: As regression result in
Application of pesticide:
As regression result of Heckman two-stage, application of pesticide affect the probability of market participation decision positively and significantly at 5 percent. The Heckman two-stage results presented in Table 4 indicate that, the probability of market participation of farmers who applied pesticide to their vegetable production was much more than those who did not apply pesticide to their vegetable production. Pesticides shield crops from unsafe irritations and infections, helping farmers to verify nourishment supply with an effective utilization of common assets (Damalas, 2017) . This implies that farm households who produce their vegetable production safely have better chance to participate in vegetables market. Table 4 show that participating in in civic organization (such as: idir, iqub, religious activities etc) influence the probability of market participation significantly and positively. The study by Brook (2005) and Antoci et al. (2009) argued that, involving in civic organization/social capital stands for the ability of actors to impervious benefits through advantage of membership in social networks or different social structures, is becoming a essential issue (input) in perception differences in economic outcome. This implies that farm households who participate in any civic organization had more chance to participate in vegetable market than other households which did not have such chance. 
Participation in civic organization: Result in
Factors Affecting the Level of Market Participation
To identify the factors affecting the levels of market participation, OLS regression was estimated in the second stage of Heckman model. The result was presented in Table 4 above. Six variables namely sex of the household head, distance to farmers training centre, land size, access to irrigation, application of pesticide and involving any civic organization (social capital) significantly affected the level of the vegetable marketed by farm households. Table 4 indicated this variable affect volume of vegetable sales significantly and positively. Being a male headed augmented the proportion of vegetable sales by 96 percent. The male-headed households are believed to possess strong bargaining power which successively increases the proportion of vegetable sales. Male-headed farm families were bound to settle on market choice than female-headed households. This might be because of the way that female-headed family units are presented to asset limitations like work, capital, and land for vegetable production (Diagne et al. 2013) . This implies that, the finding from this study might be because of the fact that the male headed households tend to possess larger output than the female headed households as a results of their higher access to productive inputs.
Sex of the household head: As result of
Land size:
This variable significantly and positively affect volume of vegetable marketed at 1 percent significance level. As regression output result of the above table farm households that allocated more land size have more opportunity to supply more vegetable production to market than that allocated less land size. This indicates that, farmers who had more land size could allocate their land partly for food crop production and partly for cash crop production, giving them better a position to supply more marketable product Osmani and Hossain, 2015) . The result is in line with the study by (Moono, 2015; Anyango, 2016) which argued that, farmers' that allocated more land size to vegetable product participate in market with more level of production with compare to that allocated less land size.
Access to irrigation:
This variable significantly and positively influenced the level of market participation at 1 percent significance level. The positive coefficient of irrigation indicates that, farm households that had access to irrigation produce more vegetable products for the market, as irrigation improves the productivity of vegetable farming. This result was in line with a studies by Alwang et al., 2012) . This implies that access to irrigation was the physical capital required to meet high value market in the study area. Therefore, farm households who have access to irrigation could supply more vegetable to the market than others.
Distance to farmers training centre: As the result of Table 4 , distance from household residence to farmers training centre affect volume of vegetable sales negatively and significantly at 1 percent. This implies that, when walking distance to farmers training centre increase by an hour farm households' vegetable volume of sale was decreased by 38 percent. The result is in line with the study prior expectation (Ramoroka, 2012) found that distance to farmers training centre negatively influences both the decision to participate in markets and the volume of output sold. This implies that, regardless of whether farmers are in zones with great road linkages, the distance from the farmers training centre was in general impact product and market information, in this manner farmers that had further far from the farmers training centre may choose not to take an interest in the market on account of the expenses of transport.
Application of pesticide:
This variable affects volume of vegetable sale positively and significantly at 10 percent. This implies that when farm household use pesticide for vegetable production the volume of vegetable supply to the market increased by 14 percent. The intensive use of pesticides had considerably exaggerated productivity of the vegetables (Jeyanthi and Kombairaju 2005) . This implies that, household that applied pesticides to vegetable production were secured their production from risky of lose and produced surplus product to supply more vegetable to the market. Table 4 indicates that, this variable affects volume of vegetable sales positively and significantly at 1 percent. The result showed that as household engaged to civic organization the level of vegetable supply to market increased by 39 percent. Improving level of supply starts with getting information (awareness) about the market, whether through media advertisement, extension agents, or social networks. This is followed by a careful review of the perceived attributes of the market and the potential benefits and costs of acquiring the market (Mukwevho and Anim, 2014) . This implies that household that had involved in any civic organization has good social network and could simply improve his/her level of market participation.
Participation in civic organization: As the result of
Conclusion and Policy Implications
The study identifies the factors that determine market participation and the level of market participation of vegetable (tomato and potato). Heckman two-step selection model employed to analyze farm households' vegetable production market participation. In the first stage farm household's decision to participation was significantly influenced by education level of household, distance to market centre, access to irrigation, use of pesticide and participation in civic organization. Furthermore, farm household's level of market participation affected sex of household head, land size owned, distance to farmers training centre, access to irrigation, use of pesticide and participate in civic organization.
The results of the probit model revealed that, educational level, distance to the nearest market, access to irrigation, application of pesticide and participation to civic organization were the variables which affect market participation significantly. In addition, the OLS results identified that, sex of household head, land size, distance to farmer training centre, access to irrigation, application to pesticide, and involvement in civic organization significantly influence the level of market participation/ amount of vegetables supplied to the market. The findings imply that support for female households, improving adult based education, participation in civic organization, infrastructure, access to irrigation and improved inputs are a means to increase vegetable production market participation and sales volume in West Shewa, Ethiopia.
